Abstract
Introduction
The calcium ion is arguably the most ubiquitous, and certainly one of the most diverse signalling entities in the cell [1] . [3] and experimental evidence for this concept accrued shortly thereafter [4, 5] . Subsequently, a membrane current that underlies SOCE was described; this current is referred to as Ca 2ϩ release-activated Ca 2ϩ current (ICRAC) [6] . While ICRAC is certainly the best- 
Changes in the intracellular Ca 2ϩ concentration regulate a wide variety of cellular processes that run the gamut from the mitotic birth of a new cell to apoptosis. Elevations in intracellular Ca 2ϩ occur when cells tap into two primary sources: the extracellular medium and intracellular stores, most notably the endoplasmic reticulum (ER). In non-excitable cells the most common route of Ca 2ϩ signal generation results from the activation of cell surface receptors, such as those for various growth factors, hormones and neurotransmitters, which leads to the generation of the second messenger inositol 1,4,5-trisphosphate (IP3). IP3 production results in cytoplas-

characterized SOCE current, it remains arguable whether ICRAC is the only current that underlies SOCE. This review will focus primarily on the SOCE pathway that is mediated by ICRAC. Since the discoveries of SOCE and ICRAC, intense research from numerous laboratories has focused on defining the molecular components of the pathway. The last 5 years have witnessed incredible breakthroughs in this endeavour. It is now evident that SOCE requires members of two families of proteins: the stromal interaction molecule (STIM) molecules (STIM1 and STIM2), which function as
I CRAC
Our understanding of SOCE has been greatly improved by the biophysical characterization of the underlying ICRAC current [6, 7] . ICRAC is notable for its exceptional Ca 2ϩ selectivity and extremely low single channel conductance [2] . itself in a complex manner [7, [10] [11] [12] [13] [14] . 
The biophysical characterization of ICRAC by many laboratories has provided a unique fingerprint of the store-operated channels that aided in the correct molecular identification of the poreforming subunits of ICRAC, now known as the
Orais
Utilizing gene mapping of a family with a severe combined immunodeficiency (SCID) attributed to a loss of ICRAC, as well as a whole genome RNAi screen in Drosophila S2 cells, Feske et al. discovered a unique family of genes (human: FLJ14466 (Orai1), C7orf19 (Orai2) and MGC13024 (Orai3); drosophila: olf186-F (d-Orai)). The Drosophila gene was absolutely required for ICRAC, and they called the protein encoded by this gene Orai (keepers of the gates of heaven [15]). Shortly thereafter, two other independent laboratories also reported similar results using RNAi in drosophila S2 cells, in which olf186-F (called CRACM1 by Vig et al.) was shown
to be essential for ICRAC [16, 17] . In the SCID patients, it was determined that the underlying defect was a single missense mutation in Orai1 (R91W) [15] , which increases the hydrophobicity at the transition between the N terminal cytoplasmic portion and the first transmembrane region [18] . This [133, 134] . Knockout of TRPC1 in chicken DT40 cells caused diminished Ca 2ϩ release from internal Ca 2ϩ stores [135] . It has also been reported that TRPC1 knockdown reduced the rate of passive release from stores upon TG treatment [136] . These observations imply the possibility that TRPC1 functions as an intracellular Ca 2ϩ channel [134] [138] [139] [140] [141] [142] , or by IP3R [143] [144] [145] [146] . An excellent example is the situation in RBL-2H3 cells wherein the standard method for activating ICRAC, whole cell current measurement with IP3 in the pipette, appears to activate both Orai channels as well as TRPC1 [146] .
STIM1, STIM2 and Ca 2ϩ oscillations
Much of the work discussed to this point has involved investigation of SOCE by use of experimental conditions that induce maximal or near maximal depletion of Ca
However, it appears that the TRPC1 activation depends on IP3, but not store depletion.
Conclusions
The major goal of this review has been to summarize and highlight recent advances in our knowledge of the molecular mechanisms underlying store-operated or capacitative calcium entry. The phenomenology has been appreciated for well over 20 years, but it was only in the past few years with the development of newer genome-focused strategies that the key molecules and their mechanisms of action and interaction were revealed (Fig. 2) 
